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ABSTRACT (N00014-92-J-4073) 

PL: KENNETHMOPPER 
Department of Chemistry 

Pullman, Washington 99164-4630 

NATURE AND ROLE OF MARINE EXUDATES IN 
PARTICLE AGGREGATION IN THE SEA (SIGMA ARI) 

Summary of Accomplishments: The overall goal of the project was to determine the importance of 
dissolved and colloidal exudates in flocculation of algae in the sea. Thus, during the course of algal 
blooms, we 1) studied bubble-generated, non-living background particles formed from surface active 
algal exudates, since these particles appear to play a key role in floe formation; 2) determined the 
molecular size distribution and composition of exocellular saccharides; and 3) related changes in 
exopolysaccharide composition and concentration (dissolved, colloidal, and surface active substances) 
to particle concentration and size distribution, to the formation of transparent exopolymer particles 
(TEP), and to variations in viscosity of the medium, alpha (the sticking coefficient), and microbial 
activity (i.e., exo-enzymatic hydrolysis, remineralization and synthesis of microbial exudates). 

Field Sampling: We collected exopolymer samples and bubble-generated particles during three 
SfGMA field experiments: a diatom bloom in a tank mesocosm (at UCSB, spring 1993), and 
flocculating coastal algal blooms in Monterey Bay (summer 1993), and in East Sound near Friday 
Harbor (spring 1994). In addition, we collected samples for flocculation and TEP formation studies 
from the Weddell Sea (Nov. 1993) and from Puget Sound at the Shannon Point Marine Center (Jan. 
1994). 

Technical Approach: Exopolymer samples and bubble-generated particles were obtained at distinct 
bloom phases for several study systems: a diatom bloom in a tank mesocosm and flocculating coastal 
algal blooms in Monterey Bay, East Sound (Friday Harbor, WA), and the Weddell Sea. Soluble 
exopolymers and colloids were fractionated by molecular weight using tangential flow ultrafiltration. 
In addition, we generated particles (floes) by bubble adsorption using a foam fractionation tower. 
Acidic and neutral polysaccharides in these fractions were quantified by colorimetric methods. Acid 
hydrolysis/methylation procedures were employed for structural characterization of the 
polysaccharides. Hydrolysis products were analyzed by HPLC, capillary GC, and GC-MS to identify 
monomeric constituents and linkage points. We determined changes in TOC/DOC concentrations 
during the blooms by high temperature oxidative combustion, and changes in humic and protein 
fluorescence using three dimensional excitation-emission matrices. 

Scientific Merit: This study has provided the first detailed molecular information on particle aggregation 
in the sea. This information is essential for understanding the molecular mechanisms that cause particles 
to adhere, and for modeling particle aggregation dynamics in the upper ocean. In addition, this study has 
provided important new information on the composition of marine dissolved and colloidal organic matter, 
and on the formation of non-living biogenic background particles. Finally, the study has provided 
essential analytical information for the SIGMA ARI. 


